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(54) CRANKCASE-SUPERCHARGED ENGINE 

(57)Abstract 

PROBLEM TO BE SOLVED: To reduce adverse effects on an engine 
by reducing the inflow amount of lubricating oil into a combustion 
chamber to prevent the increase of oil consumption. 
SOLUTION: A crankcase-supercharged engine leads fresh air 
pressurized in a crankcase 21c through a pressurized-air intake 
passage, an intake port and an intake valve at the end of the intake 
port into a combustion chamber, and emits exhaust gas from the 
combustion chamber through an exhaust valve, an exhaust port and 
an exhaust passage into the atmosphere, while supplying lubricating 
oil to sliding areas between a cylinder C and a piston 24. A 
pressurized-fresh air outlet of the crankcase 21c to the pressurized- 
air intake passage is provided in the upper part of the crankcase 21c, 
above the lowermost part at the connection between the cylinder C 
and the crankcase 21c. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner s decision of rejection] ***** 

[Kind of final disposal of application other than the C/> 
examiners decision of rejection or application "~ ^ 
converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiners decision of §— 
rejection] TT1 

[Date of requesting appeal against examiner's decision 
of rejection] 

[Date of extinction of right] ""O 



> » 



THIS PAGE BLANK 



(USPTO) 



OO I O 



(P 



<i9>B*m«w (jp> 



(ll)«p«FflHS^H#^ 

#18^9-287474 

(43)&WB ^9^(1997)11^ 4 B 



(51)IntCL 6 
F 0 2 B 67/00 
F 0 1 M 13/04 
F 0 2 B 33/44 
61/02 



F I 

F 0 2 B 67/00 
F 0 1 M 13/04 
F 0 2 B 33/44 
61/02 



E 
Z 
B 
C 



SaOHt W^O»c6 OL (^10M) 





ftgf¥8- 101692 




000010076 










(22)ffiSB 


¥fg 8 ^(1996) 4/1239 




#isaia«Eamsffa25oo#* 
















#wm«Eam«fm25oo#fl!! ^v/xaaKflt 














(74)ttSA ; 





(54) [9Kno«ft] *9>**«il«ax>S?> 
(57) [KJKi] 

ERftiB, K^-h, 
3 Q 




(2) 



#^¥9 - 2 8 7 4 7 4 



An «£ SiL^^^^ii^t-Rttfcr 

[«*«[5] fulfil ^^^^^T^t-P^^M^^^^ 
J: 9 lc Ufcr t l ft^MI** 

[0 0 0 1 ] 



[0 0 0 2] 

10 ^H?6~9 3 8 6 9^i#8|) . r ff> = ^ n */ KiB 
tf* hv^&mibt-J: 9 ^ 7^^^rtJ3HftA$ 

[0 0 0 3] :o J; 7 y^lrti^^^^f: 
[0 0 0 4] 

* - /wrk: * o r w»-r s « * < * «9 ^ 

[0 0 0 5] ro^P^fi. ilEHtfit-^^T^^^fct 

40 iHiilxi-sr. tt-i t)aS«i-iH»»iH»fi^««feias 
<-rztzitoVZ5<Dfy-T:tj:< > ^ffl»ttiSiEAB6± 

^^i6rt^t^^7y^^^^y^y?r 

[0 0 0 6] 

so ^ 7 y ^l^CTM tfc^^SDE^M, 



(3) 



&mW-9 - 2 8 7 4 7 4 



««M*>fc#*L#* Wfttf- bRTfi»*LMSti&X 
**Ottffi»r*«flttPS:, *7V*S££>ii 

[0007] ??>-?m<Dlmi±.m^ffi.mn&i<'}) >-?t 

[0 0 0 8] R*«2Ett^«ni^ l^lll 

tjr«»;l»*, 

[0 0 0 9] * v^f&tommSifxffitiint:? 7 >^f6 

[0 0 10] lt*« 3 SE*05SWfi, 
ftffli-Stfcfc*^ *7>**<&»ft*AP J: 9 JttfLiR'J 

»«a»^^7^^ao»nE«f«»tbp*:,- iiuiegm 

«APiU±*^7^ X -taJl-K it w <h £«f» £ 
[0011] ^ 7 > * MoflDjE&r^SEtti P £r$rM?jftA P 

*^0«A*S:«'>*-fr*l»»i»**36 s *i*-*-S w <t £ 
[0 0 12] »**4lE«<0«Wli, »1 &tfg$3<7>B 

W^jS^i-5^fe^«ria*DJER«5iB^4"^, ^7v so 



*^*£iERU ^oa*^^^^<oai£Effi«W«tAP 

[00.13] SPffi«f«^)ffi*Se»*r/J^ 
<t5tftft5 0W4<, »OJE^ft^«LAPfc»LT 
«ap©ffi«o*tr±*ffiHi:+5ri:-e, «&S&^—tf> 
PttttRAKJh^&t LTattBSi*:, co»EA* 

[0014] n*JS 5 B*o*Wtt, IB l Jlt^JB 2 a 

[0 0 1 5] *7^»c»«1-S 
[0 0 16] «*«6lB«tO^Wtt. HWl4(7)i 

[0 0 17] iB«^^^»2:»«i-5«»**:lH]JRi-5r 

[0018] 

[|g^<o||jfe^S£] J^T\ w©l6^<o^ 7 v^^rtig 

— *&*oiR!iffiia. m s Rxtm 6 

j^bb pd <D&m m&R xf^m. <om ^^-rm^c^i -c & 

[0 0 19] ft*5, ^^7)P^^^B#^CjoV^T. * ^ 

^'^^^7^2 a {C{|ij®mS&L^^t^^ ^ >-7 2b<D 

Hu*i3 ^#5:-r5itj7^— ^ 4 ^&*i^si6ii?9Et-tt3t 
^tLTio^. m[7^ — ^ 4 0Ji^^H^rS]xN>' 

— 6T% W / 2 a WilflU*^- 7 a tft* 

✓ 7 b t«0 2»IJj»il»7Dy h^/N— 7T'- : e^- : etL 



5 



(4) 



^¥9- 2 8 7 4 7 4 

6 



[0 0 2 0] ^^71/- i»2 b ir-^-T K7 1 — 

A 2 c t^>«gE»^ttJB«»*r««i-S7- h#- KB 

V^So fc&lf-'f K7 ^ 2 c (7)Ji*JSfta5T*ft35l- 
[0 0 2 1] rcDxyyy^.^ 7M5 te, U">T u 10 

y ^■fr^'O^g ^2 0<OT«* s «3tSKTi3 5 . y 

>2 0^_h^lii^^ K7 U — A2 c 20 

[0 0 2 2] xy^/y^l 7tt3fe»J^^4-9"^ ^ 
*^lBSw i broT-fe'9 % ^thte? y^ftr—* 2 1 ^> 
y y^n^ 2 2W'>y is?***? K2 3 SrSISU, 
^•y y^/o y ^ 2 2<Oi/U V^^Trt^f ^ ^24 
feaftSttl^AJBIKi-Sfcfct^, t°*b^2 4£r^ 
>-n^K25T*^7>-^fi26C0^7^^t o ^26a|c: 

i^t^-y^ fiSBW^tt^^^^** i 7tc?&ais 30 

LT, m 1 7(1x7^7!) K5 Ol^oT 

^f:ft^a^xyv?y^l 7 ^Tv^v * K 

5 o k<Dm&mzmc->v K2 3. v/y^ 

4*3* 2 2a. 23c tt^;h,^;h,jftSfcffif8S:*f 

[0 0 2 3] -y D y y K 2 3 (DTII^ffi ^ n« 40 
^tK— h 2 3 a i^H^i^^-^ h/W7°2 8&3tffa£fr 
T3B 9 . /-^ h / 2 8 Wt^t:tti« 1 9 W 

v^y y^—y K2 3roiffii:*HJ$tifc!Rfi^- h 

2 3b i^t^DffiK^LilK^W^i-sJBaSnjEK^I? 3 0 

36«»«*tb-C*3D, B3JJDlEftft»3 0O±«£*tCtt"> 
y y^n^ 2 2<D_b®lCgSM^tbfc^bl§3 1 

3 2 a*iBg£;h,Tv^6 0 

[0 0 2 4] S^tf- h 2 3 a , b 2 3 5! 



1 , llOtt, M 1 4. 113 

^IT^Aii l 2-CHBBWtt£*t*o ^tT, ^> 
7 M5H, = >o ^ Kiift^oiKlgKC 3 3 

i33at, H (OmSWim 3 3 a^<OS«.£r*iS1-5^ 
y -^3 5 t. iMfr»K3 3 aj&>feOEEJg^«£l? 
|c J: D v-y >-^C^^$tu5E*i^M^JE 
arab&«*J-r*iM&*^ 3 7 ^^r«^T*5'9> ^ix 
^iaj&g««j£fflo 0 B 3 5-3 7tt4Ta-y h >- 
^xy^y^x 7 M5C, Z-<D=L~-y V 1 5 

[0025] a y Kifi*&«« 3 3 a >; =7 ^ V >T 

— *2icnftmM, t^hy^t^Mt;^^ 

^7y^^x^7'26 b^rtHII^^oy K2 5 

1 <D;£$jT£tf A^ A Icgiti" 3 fr^asft A P 
6RAP 2 1a &xm-tZ>k tti:, *«Ji»^JE»a 
Bl-5Siir5^ffiST»iffiaiP^«rici-2)PtffiP 2 1 b £ 

flSj&^fri/Tv^o 4*5, «5«jftttJhatw«HI¥6-9 
3 8 6 9^#^i¥»t-IB*^i^"CV^o 
[0 0 2 6] 3yn.;KMli3 3aiI(« 

ilioo«^iiw6 0 iwMgn o on. 

yt>< sis* is? 3 2d^^*»»^r^*'f H 1 0 

1 ^ITt^ /U/iO'^1 0 2lc«t 9K3l*PJ£b, 
M^f«i^fy^!J^7 P l 0 3^LTt^ 

7>?>r— * 2 1 (Dj&aJ^^ofc 
i>cn*m±fr 1 0 4 "9 W 1 0 5 d J; «9 

[0027] ::t\ icjUS^a >n ^ 
3 3 a-Ctt, i»|!&Eeoffiv^EE«*ttJifl!H-, ®A^«T 

mij^ias^tur^^ . ^7^y-^2iwT*H8 

ALfc^^^Pi±bT±^^^Qi:aii-^^^^oT^ 

^r — ^ 2 1 t^^^T^^n y K« ^r^ffi t ^gfb®^)^ 

a*JE3ft«iK< 46. 
[0 0 2 8] ^ y — 3 5 lHRflffiS,"C»&E.^^*C60 
tc0T*fo"9, ^t:x7 ^ U -fx u> y h 3 5 c ^rt 
U ¥ilT-yyy^D7^2 2 1 '>!)y^yK2 



=7^?>t— *2 l j;LafOuh*i«>B3£$ixTv^o 

1) — *"3 5 3 5a fi**F^ll!liCfR)ftT1^^ 

Cfilltv^o i±ffin 3 5 bti^Af4 oicj: 19 

±fa^yv^-*2 icr>®AP2 1 atciaiaiSM^tt 

[0 0 2 9] ;i<D£?l-> x7^-t3 5^I5^I 
—f 3 5 <D*tm P 3 5 b &T&K&mffi<D»&?^ P 2 l a COi£ 

3 5a 7)>1M K*^— 9rtO_LfflJJcB8a LT^£>05-t\ 
[0 0 3 0] igj^SB3 3*>&<02lDES^0^&tt« 

n7ll KlftfilbfilKl 8 <b1M c ^CO 

M»-M$^"C*5 0 > fcWl^~*l 8 a h 

{b2§3 1 fcllM-iKSfcffiMLTV**. 3 7 

©T»«j*«mtt«EAP 37a tmrt bfr. m 1 JWESR 

^ 4 2/5^7>^ * 2 1 (DPttH P 2 1 b (Cjgii^ 
tuT^S, » l flnEESMilS 4 2^tt, EE^DJElCt t> If- so 
fflrtfty^f-liffifflp 3 7 b^fiS^ixTfeO, «ffiP3 

7bi^7^^72i <z>±#t::ia« $ tiitfs 2 jpje 

Rft*4 5»cJ:9ftft»3 llc««*^rv^5. ^(OX 
5lc, iflite^^^ 3 7 fc«ffc»3 1 UK * ft 

^37 SrgtJb^-^ 1 8 a (15^ 9^:77 2 9 tR 

m-mz.75-^\zm^mxi,^yy 2 9nmctii 
[0031] r^J:5t-Hi^-r5^^|lte^i^a^*3V^ 

T, ig^fii3 3&Mf&'tZ)=*T? V— t3 5RUi&& 
$1/? 3 7 %=L~y Y^-i V^'xC^i >-^v^l - ^ J. i 5 
gf£^SEMll;£LfccoT\ xyc;ya=y h 1 5 c^J^T 
S»luftot*iS;S n B a 3 5-3 7 tnei:S»L, t£o 
T#*J««fi|RlWtt»Wi!lf4ft < . &m$Ln& 3 5-3 

&W*ft<, E**iS*1B*flrT?$S 0 £fc »£ff4 so 



$fmW-$ - 2 8 7 4 7 4 



[ 0 0 3 2] ft*3, x7^y-t3 5^|]^-7 18 

frfetsit. toz\*ft/&Tm**^? 3 7 tmmsm* 

2±$:lfrLXfcW)tr — * 1 8 a OJtffi^H^U fe5l>tt 
/XWMfc*3 1 fcW«K*='*fc*L-0>2J 
3/ * 2 2^H«i-5*fr^tt. ^IiAf4 0, £>3l> 
tt/XTJSS 1 jbQJEKftff 4 2 &t^jg 2 JJDEEKSilS 4 5 % 
feSV^/^tf^MEPj^i^ 5 RtfJS 3 fcaffiKSSLff 

y — 7-3 SfeSVM-i/^ig^^^^ 3 7 £1M 
K7 U—J* 2 c l;i@£^5#^<D£«*A«4 0 
tt/XtfSS 1 ftUERSMf 4 2 &TJ<Sg 2 JUDflE®^* 4 5il 

^4 0fo5VMiX^t/^l^JEP^l : 4 2^T/m2^JP/E 

[0 0 3 3] ^fc, #M8S£3 5 — 3 7£^- 3/ h ^ 

H}>r-^ 18a t^=r— 3 7 
Hl^ — X 18a t-^-Y K>? — A 2 c £<Z)|H£ V* 5 <t 5 

[0 0 3 4] r^^^(](0^ffl^^oVNTl^B^ 

[0 0 3 5] rcD^^COig|a^3 3t'ft x7^ y 
3 5T-«iB$ixfcS*35 5 3^o y K2 5 co^iiblc: J: 
^t^Af 4 0^IoT^7>^^-^2 l^fCP^A 
$ttS^ t ^t^ffi^^n. HE«ffi«*s«lllPBE»«fl ; 4 
2SriloTiS*&^^^ 3 7fcffi3l$^T«x.^ixSp * 
LT, T&f&f^? 3 7 ftCDfrm^tem 2}Jl\J±P&% i g 4 

TJS3ftJBEfa«ff3 0^b««E^JC«»$H5o 
T, M^lix^r/-7F^7 B 2 8^U777 
2 9ft>b*U£*t* (HH~IH3coWaa^#HBj 
[0 0 3 6] *l*nEE®«ff 4 2SrS?ft7-r ^4 

»S^at L-C«MBi-S2S»7-f ^4 2 
a ?:~WbLycS 1 apffiftft«4 2 €r«Yb« 3 1 <^±«c 
«lciB«ufcO'C, »b«3 lds*P!RSixlc< < ft«9, 
m.ik%&3 i p l s^^^av^^iEl : M^^v^T-<-/<-^^^ 

[0 0 3 7 ] ^coH^JT'fi. g£«c±|£LfcJ: 5 
y ^^C t t"^ h >- 2 4 ^JBB»^B»tt*rfl«&1-6 



9 



(6) 



&ffi¥9 - 2 8 7 4 7 4 

10 



£ 5 icU JDEft«lB^^9^^S2i coMEtr 
stauip-efcsetmo 2 i bS:, ^yy^c^7>^ 

^2 1 c fc^iett«Wrt*T»i:*5«»J:9Ji*fc* 

7^**2 1 c Ji«^»rtfc36»b. ^7>^i21 

fflp 2 1 bd^JR«E^l^^atWi-5oS:K±U. Ktt 
[0 0 3 8] l?t»«:^7y^«2 6j»«S^ 

2 1 c(O^0l£»f^SttHP-efc6^ttlP 2 1 b£r. 
^#2 6 3t»»a»»«W*»** s ^7>'^*2 1 cf*3 
USEAi-SSasfilct t)±*ir*5^7^^^2 1 c±ffl5t£ 
Rttfc^b. ^^>^^2 1 c lc«Ai"SP?tW* s ^PflE 
iSr^SEmp-CfcSetffiP 2 1 b*»6>J»JS^ft^attJi" 

[0 0 3 9] flP]E»SuI&<Oi£+l^ ?7>?^ 

2 1 c36^rolOEffift©E*ae{k*:«***S*:«>«» 
^y^3 7S:E^U Z-<om&9^V 3 7— CD^PJE^ 
^9StAPT'fc6»fLAP 3 7 a ICMLT, ifi*&^>^3 
7d^O*D^«,Od£fflP 3 7 bC7){u®^^^-L^<t U 

[0 0 4 0] SktC. Stf&^>* 3 7T«fc«»*R9 
I 1 1 0 5 £rS«U A** h 1 0 1 _tJSu £>5 

VMi^--T>'W^>"7 P l O 2 , $>£VMi3i--< ^ 3 2il 

i-v\ ft*3, l^y^3 7m^;^ffi^T' 
fc5t>f;i/Ki^^7^5 0 0«:Sll 

[0 0 4 1] Sfc, ^7^^i21c <7)T£ftt-i£jt# 1 

is— r i o i ±dE, fc5vMW;^y7 i io2il, 
fc^Wi^A-^^ 3 2^M-TJ:9(-i"Swtt-J: 
9. *!rtifi£«Sa£ii\ ^7^l2lcl:fat5i 

S:B5:^t?*5. fflttiftllflS 1 1 0 5£»A 

yu-TjO-^l 0 2, t!)^!)^^10 3^a>bft5) — 



[0 0 4 2] ft*3. ^ 7^*S2 1 c ^SrSLSEAPTte 
5»AP 2 1 a J:!) ±St«ltc*3V^T, 

•(0S?lilcJ:^7>'^l2 1c 

mSrft«mPT-*>55tttSP 2 1 b fe, JW3L«EAPt?fc5 
fAP 2 1 a J: 9_L;£<0^7>^2 1 ciiffllUlRttS 

* ^t:J:^ ^7^^12 l c JiSE^Tgr^U^Ai"^ 
p»»i6sjnjESfft«tttJPTte55taiP 21b 

[0 0 4 3] *2*16«roiH&*^^^»««0^^-^ 

^ — ^S!gibz:*ft4:(Diaif&^ 3 7, 31 2 ftnJEPjmt 1 

4 5&«1»3#>V\ ^7>^~*2 l<Di£ffiP2 1 b<h 

K 1 JJOJEPJH^t 4 2l±y-K#ll 5«lcWfffi36S<&^ 
W9^V«4 2b%ttTt5^ :«4 2b 

©#atiKiJHiEE»ft«4 2oft^as»(osa, av* 
[oo44] ^<nm2mMm\z&\,*xt>. jle^irHHk: 

jSjnEE«f^«£ttiPt?fe5fttmP 2 1 b*s»ric$*i, 

[0 0 4 5] P*t3£fi 1 0 0 coffee 1 0 

3 7T£tftCjp! , 9 AP 2 0 5 a*5S«$*X, M 
9fct}P 2 0 5 b^^/l^^ 3 2^M£*-U Pyf#3 
W;^y^3 2I^Ito 3 7T»ID 

AP 2 0 5 a ^iAP 3 7 a «t 9 T^^iltT^^ 

glcAP 3 7 a i^TWW/uiSt 0 fc b-c««gi-3o 

^fc. P?t^M^l : 2 0 5JCtijRf9 2 0 5 c^ltb 

!)f 2 0 5 COM 9 ttS P 2 0 5 b ^t/lufS U7t ^ V 
DffiPlOSa^, ^;U^y^32I^WM32ai 

Dl*i:18ttroflWill 0 0i:f«^IIAt5 

[0 0 4 6] £fc, m&Z^V 3 7^ti. HI 1 ^-r 
i idle, m$$^t 3 7T»I^^Stffl»#t*)* 



(7) 



#H¥9 - 2 8 7 4 7 4 



11 

[0 0 4 7] il 2 liii^n: ^i? s s(Dfa<Dmi&Wla\,^ 
"CfftW-TSo iS^^^^^A*^ 0fcl«ft«3 

#3 0 0*S|a«$tt, wtf>jat>#3 0 0I1 N fctft;S3 1 
©5FH^<b»»J#fcW»LTHIBIlS*u5. Stffc»3 lie 
tt, «Sfi-2K^^3 0 l ©MbljU: 9J»»7-f/u^ 3 0 2 

^Ltif4^>^ 3 o 3*»e>sn»»ja*^fy y 

flffl 0 5ic«t tJUSS-^^^ 3 0 3 iwleJUK LT***ffl 

[0 0 4 8] M<b2l 3 l coTmmcomA^ 40bh K 
1 flDJER«<ff 42 t OWfCJi. 3 5 0 J&SR 

^>^X, r(7VM^*ii8& 350 \Ztts<4 s<Xfr 351 

*5ia«$nTv^5 0 3 5 i&&wmzm 

flljSSjh/ri^S,, 20 
[0 0 4 9] ft*3. ±fEHjfe0yX*fi, — ^^§Sb- 

^ i — -M^Hjeufca— h^<>r^g n-flk*s 

[0 0 5 0] 

[0 0 5 U «*a2Bt©*wm ^v>^^^d 
* 7 S(c«a+ 5 jB»tt^*nm«f««au p 

^*fa^SEtti1-5 OfcMiiLU Ilt^^IAf^^> 40 

[0 0 5 2] »3ftJl31Ett<E>3S03T'tt:, *7>*^<D»D 
J£8r^ffiq£»r^iffiA^ J: ?>±*fl[«t»H-fc3&>e>, 
ME£Tm?)fLi±i P fcJ«tt*^tf>«EA**#'> £ itPtftTfc 

[0 0 5 3] M#94BtO*Wm 



12 

[ 0 0 5 4 ] f&3fc«5lB*WS&W"CI±* 

[oo5 5] w*q[6iB«fl5*WTtt, m»aia»^v^ 
[Effioffi*ftfft9i] 

[mi] .^7y^l«l^xy^y^tf5^^- 

^is n — •*o»««>«iffiia'c*> So 

[H2] ^7^^*rta**3t^^^«r*«-r6>^^ — 

[03] ^ 7 y^^ilft«x^y*:»iti^^ 

[15] ^ 7 y ^ irtiBfe^xy ^y*»tt 5 ^ ^ - 
[lie] ^^^^Srtai&^v^vwwiwsfiji-c*) 

So 

[is] ifc<ommm<D?7^?^ftmtt^>i?>'$:t& 

!»«jacT*>5o 

[mi o] iH»Slll©ffc©l«K«l«:KWi-5B«a5HT- 

[ill] «^«<Offe(O^lg«60ja^^^^Sr^i-[El 
T'fcSo 

[HI 2] ftil^^JS0y^^7 V^^F^il^^^v?^^ 

[W^ift^] 

2 1 a»AP 
2 1 bfttttJP 

2 4 t"^ h V 

3 0?S3jlDIERjSlff 
3 1 tWkSi 

3 7ia*&^>^ 
42^1 ^JP/EP^m^ 

4 5^2^DjiP^^l ; 

c 



(8) 



&m¥-9 - 2 8 7 4 7 4 




IM 2 ] 




[iio] [in] 




205 



